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CTAHOBJIEHHE H 3B0JII0IJHH IIAPA3HTH3MA 
CPEJI,H EUGLENOIDINA 
(FLAGELLATA) — IIAPA3HTOB COPEPODA 

B. K. MHxafijioB 

Hhcthtyt napa3HTOjiornH IIojilckoh Ana^eMHH Hayn, BapmaBa 

PaccMOTpeHti OT,n;ejiBHtie 3Tanw npncnoco6jieHHH k napa3HTH3My cpeAH Eu- 
glenoidina, napa3HTHpyioni;HX b Copepoda , rjiaBHHM o6pa30M Ha napa3HTax, koto- 
ptie b HanajiBHofi $a3e napa3HTHaecKoro 3BeHa AHKjia npoHHKaiOT b hhua xo3HHHa. 
OTMeneHti TaKJKe hbjighhh BpeMeHHO o6jinraTHoro napa3HTH3Ma (nan nepexoAHoro 
3BeHa) k nocTOHHHOMy o6jinraTHOMy napa3HTH3My. 06cy;KAeHo noHHTHe OHToreHeTH- 
necKOH cnen;H(|)HHH0CTH napa3HTOB. IIapa3HTHpoBaHHe, He npHBOAHHi;ee k rn6ejm 
jihhhhok xo3neB h 3aTHrHBaioni;eecH ao nepnofta nocjie hx pa3MH0>KeHHH, pac- 
CMaTpnBaeTCH nan 3aBepmeHHe H3BecTHoro 3Tana b sbojiioahh pa3BHTHH ot 3oo$arHH 
k napa3HTH3My. 

B HacToain;ee BpeMH H3BecTHO noHTH 100 bhaob Euglenoidina — napa3H- 
tob Copepoda. CpeAH hhx Ha6jnoAaeTca 6ojii»moe pa3Hoo6pa3ne TaKHx >KH3HeH- 
HLIX HBJieHHH, KaK Cnei],H(|)HHHOCTB (MnxaHJIOB, 1969), A^HTeJILHOCTL H XOft 
pHKJia pa3BHTHH, CnOCo6l>I pa3MHO}KeHHH (naJIHHTOMHH, CHHTOMHH, HX Hepe^O- 
BaHHe), npHcnoco6jieHHe, noMoraiomee oBjiaAeBaTB xo3hhhom, npncnocoCjie- 
HHH, C nOMOin;LK) KOTOpLIX napa3HTLI nOKHftaiOT OCTaHKH X03HHHa nocjie ero 
HCn0JIL30BaHHH H T. A- (MnxaHJIOB, 1968). AHaJIH3 COBOKynHOCTH 3THX HBJieHHH 
no3BOJiaeT BHCKa3aTL H3BecTHtie, Kan HaM Ka>KeTca, oSocHOBamnae npeAnojio- 
>aeHHa oTHOCHTejiLHO CTaHOBjieHHa napa3HTH3Ma h xo^a ero 3bojiioh,hh b npe- 
Aejiax btoh rpymiLi npocTeHninx h no oTHomeHHio k onpeAejieHHHM xo3aeBaM, 
KaKOBHMH aBjiaioTca Copepoda. Ilpn btom Heo6xoAHMo npea^Ae Bcero otmothth 
nojiHreHH3M npoHCxoamemiH cpeAH 3thx Euglenoidina. Oahhh3hhx, a HMeHHO- 
noara Bee npeACTaBHTejiH po^a Astasia , CTaHOBaTca napa3HTaMH b pe3yjiLTaTe 
3arjiaTHBaHHa hx xo3aeBaMH BpeMeHHO CBo6oAHO>KHByiii,Hx b Teaemie pnajia 
pa3BHTHa >KryTHKOBtix (|)opM. 9tot (JaKT no3BOJiaeT npeAnojio>KHTL, hto TaKOH 
>ae nyTL CTaHOBjieHHa napa3HTH3Ma, HaSjiiOAaioiAHHCH cenaac b OHToreHe3e, 
3bojiioh,hohho npHBeji b $HJioreHe3e k o6pa30BaHHio cncTeM Astasia — Copepoda. 

Btopoh nyTB coBpeMeHHoro nepexo^a b Teaemie oTHoreHeTHaecKoro pa3- 
BHTHH K ero napa3HTHaeCKOH $a3e COCTOHT B aKTHBHOM BTOp>KeHHH >ary- 
thkoblix $opM b ouio>KeHHLie xo3aHHOM aHija nyTeM npoSoAemm hx ern;e 
MHTKOH o6ojiohkh. 9tot nyTt nepexo^a, aacTo Ha6jnoAaeMHH b oHToreHe3e, 
no3BOJiaeT npeanojimKHTB, aTo h b $HJioreHe3e oh HMea pemaiomee 3HaaeHHe. 
CpeAH npeACTaBHTejien po^a Astasia (napa3HTOB KHHieaHHKa Copepoda) 
Ha6jiK>AaeTca H3BecTHaa ypaBHOBemeHHOCTB HBJieHHH napa3HTH3Ma, HecMOTpa 
Ha H3MeHanB0CTB cnen,H(|)HaHOCTH napa3HTOJiorHaecKHx cncTeM, H3MeHaHB0CTB 
TeaeHHa h,hkjiob pa3BHTHa napa3HTOB h t. a* Eahhctb6hhlih 3bojiioh,hohhlih 
cnaaoK Ha6jiK>AaeTca y Astasia coelomae Mich. — BHAa, npHcnoco6jiHioin;erocH 
k nepexoAy H3 KHHieaHHKa xo3HHHa b noaocTB ero Tejia, hto 3aTeM npnBOAHT 
k rn6ejiH pHKjiona (MnxaHJIOB, 1969). TpyAHO cenaac onpeAejiHTB, He HMea 
CBeAeHHH o bo3mo>kho cymecTByioiAHx Apyrnx BHAax c aHajiornaHHM h,hkjiom 
pa3BHTHa, Kanaa $opMa napa3HTHpoBamia bhaob Astasia — KHineaHaa hjih 
KHineaHO-pejioMHaa aBjiaeica 6ojiee APBBHen. OAHano jierae mojkho npeACTa- 
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BHTB ce 6 e B03HHKH0BeHHe BTOpOH H3 nepBOH, KaK 3TO npOHCXO^HT CeHHaC 
b OHToreHe3e b npe^ejiax OT^ejiBHtix >KH3HeHHBix ahkjiob. 

Hhyio ropa3AO 6ojiee cjionmyio KapTHHy mli HaSjiioAaeM y Tex npeACTaBH- 
Tejien Euglenoidina, y KOToptix napa3HTHHecKoe hjih me repMHHaTHBHO- 
Tpo^n^ecKoe 3BeHO ijHKJia HanHHaeTCH e npoHHKHOBeHHH cbo6oahoh >KryTH- 
koboh $opMLi b CBOKeoTjio^KeHHoe hhh;o xo3HHHa. KapTHHy mli h nocTapa- 
€mch npe,o;cTaBHTb b o6ih;hx nepTax b ^ajiLHenmeM H3Jio>KeHHH. npn otom 
H eoSxoAHMO 6yo;eT ywrBiBaTB nojra^HjieTHHecKHH xapaKTep onncbiBaeMLix 
HBJieHHH, KOTOpLie HaCTO, KaK 6bl B rOMOJIOrHHeCKOM nopH^Ke, pa3LirpLIBaiOTCH 
napajuiejiLHO b npe^ejiax coBepmeHHO pa3JiHHHBix po^oB hjih R&me ceMencTB 
Euglenoidina (Michajlow, 1968a). B ijejioM cpe^n Euglenoidina , OBjiaAeBaio- 
id;hx HHi];aMH xo3neB b HanajiLHOM 3Tane napa3HTHpoBaHHH, HaSjiioAaeTCH 
pe3KO BLipHCOBLIBaiOmaHCH Tpa^ai^HH HBJieHHH napa3HTH3Ma. 

E[pe>KAe Bcero cjieAyeT otm6thtl $aKT cym,ecTBOBaHHH cpe^H pa^a bhaob 
B peMeHHO oSjmraTHoro napa3HTH3Ma, npoHBjiHiom,erocH b tom, hto cbo6oaho- 
>KHBym;He b TeaeHHe hgckojilkhx noKOjieHHH $opMBi 3aTeM BBiMHpaiOT, ecjin 
He npoH.uyT oahoto ijHKJia pa3BHTHH c yaacTneM napa3HTHHecKoro 3BeHa. 
9 to HBJieHHe aobojibho pacnpocTpaHeHHoe cpe^H bhaob poAa Dinema , 
r^e BpeMeHHO oSjmraTHBiMH napa3HTaMH hbjihiotch D. agile Mich., D. mazu- 
riense Mich. (Michajlow, 1970), D. semiparasiticum Mich., (Michajlow, 1970a), 
ho oho HaSjuoAaeTCH y Naupliicola lituanicus Mich. (Michajlow, 1970b). 

Bee ocTajibHLie bhabi, KpoMe nepeHHCjiemiBix, hbjihiotch napa3HTaMH, 
06 JIHraTHLIMH, HX >KryTHKOBLie (JopMBI HeCnOCoSHBI K pa3MHO>KeHHK) B BOAC 
h nornSaiOT, ecjin He npoHHKHyT b Tenemie HecKOJiBKHx Anen b HHija xo3HHHa. 
Mbi, cjieAOBaTejiBHO, Ha 6 jiiOAaeMB 3 tom cjiynae, KaK 6 bi H 3 BecTHBin pemaiomHH 
3Tan CTaHOBjieHHH oSjinraTHoro napa3HTH3Ma c onpeAejieHHBiM nepexoAHBiM 
3BeHOM, KaKHM HBJIHeTCH napa3HTH3M BpeMeHHO-oSjIHraTHOrO nopHAKa. 

H3BecTHan nacTB bhaob Euglenoidina — napa3HTBi hhh; Copepoda. 9to 3 Ha- 
hht, hto napa3HTHHecKoe 3BeHO hx AHKJia npoTenaeT ijejiHKOM b HHije, 
rAe ohh nHTaiOTCH, pacTyT h pa3MHO>KaiOTCH, npHBOAH k nojiHOMy pa3pymeHHio 
HHH;a. CpeAH 3thx bhaob HaSjiioAaeTCH HBjiemie cneAHfjniHHOCTH, cymecTBOBa- 
HHe cneAHajiBHBix npHcnocoSjieHHH, cjiy^Kanpix a^h noKHAaHHH oSojioneK 
HcnojiB30BaHHoro HHH;a (MnxanjioB, 1967). 9th HBJieHHH npeACTaBjieHBi cxeMa- 
THHecKH Ha npnjiaraeMOH TaSjmije b conocTaBjieHHH c ApyrHMH, paccMaTpn- 
BaeMBiMH b cpaBHHTejiBHOM nopHAKe. 

CjieAyeT otmcthtb, hto y nacTH bhaob, npHHaAne^KamHx k pa3JiHHHBiM po- 
AaM, KaK Parastasiella ovorum Mich., h 7 Apyrnx bhaob 3Toro poAa, Aniso- 
nema parasiticum Mich., Dinema italicum Mich, h Apyrnx 9 bhaob poAa 
Dinema, Mononema ovorum Mich., h 2 Apyrne BHAa 3Toro >Ke poAa, Paradine- 
mula polonica Mich., napa3HTBi HcnojiB3yiOT h pa3pymaiOT HHija b nepnoA 
BpeMeHH nOHTH paBHBIH TOMy, 3a KOTOpBIH B 3AOpOBBIX HHIjaX o6pa3yiOTCH 
noKHAaiomne hx jiHHHHKH.OAHaKO y Parastasiella tar diva Mich. napa3HTBi Ha- 
HHHaiOT nOKHAaTB HHH;a X03HHHa Ha 8—10-H AOHB H 3TOT npon;eCC 3aTHrHBaeTCH 
AO 15 Anen, npHHeM b nacTH hhh, napa3HTBi rn6HyT,BepoHTHO, BCJieACTBHe HeB03- 
MO>KHOCTH pa3pyiHHTB HX 060 JIOHKH. 9tO HBJieHHe MO>KHO paCCMaTpHBaTB 
KaK yKa3aHHe Ha cymecTBOBamie 3BOjiioii,HOHHoro 3Tana napa3HTH3Ma, KorAa 
npeycneBaeT tojibko nacTB nonyjiHijHH npocTenninx b CHJiy KaKHx-TO hx hhah- 
BHAyaJIBHBIX CBOHCTB. 

flapa3HTH3M b nnijax AHKJionoB, y KOToporo, KaK mbi BHAejiH, HaSjiiOAaeTCH 
H3BecTHan rpaAaipiH, 6jih3ok CKopee k 3oo(|)arHH, TaK KaK y Hero oTcyrcTByeT 
3bojhoh;hohho BBipaSoTamiaH TeHAemjHH k «coxpaHeHHio» xo3HHHa KaK BHAa, 
HTO B KaKOH-TO CTeneHH CBOHCTBeHHO BnOJIHe BBipa>KeHHOMy napa3HTH3My. 
Ilapa3HTBi hhh; yHHHToncaiOT 3HaHHTejiBHyio nacTb noTOMCTBa onpeAejieHHOH 
nonyjiHAHH xo3HHHa ao BBiJiynjieHHH ero jihhhhok H3 HHn;a. 

KaK 6bi AaJiBHeHHiHM rnaroM b pa3BHTHH napa3HTH3Ma HBjineTCH to, hto 
mbi HaSjiiOAaeM y Naupliicola austriacus Mich.; hx napa3HTH3M nacTHHHO 
hphboaht k rnSejiH hhh;, kotopbix 3aTeM napa3HTBi noKHAaiOT. Ho b nacTH 
3apa>KeHHBix hhh; Bee me nponcxoAHT pa3BHTHe 3apoAHmeH, h H3 hhx BBijiyn- 
jihbdtch BnojiHe C(|)opMHpoBaHHBie jihhhhkh, OAHaKO ohh HanojiHeHBi napa3H- 
TaMH h rnSHyr cpa3y me nocjie BBixoAa H3 Hiii];a, a nacTO thShyt em;e AO 3Toro. 
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OT^ejibHbie 3Tanw h 3bojhoi^hh npiicnocoGjieHHa k napa3HTH3My y Euglenoidina 


IJhkji pa3BHTHH Copepoda 
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Ha6jno,o;aH 3Ty KapTHHy, aacTo xoaeTca paccMaTpHBaTB BBDiynjieHHe He>KH3He- 
cnocoSHLix jinaHHOK nan npncnocoSjieHHe napa3HTOB k BBixoAy H3 oSojioaen 
anii;a, TeM 6ojiee, aTo He>KHBie nonpoBBi MepTBLix jinaHHOK hmh oaeHB jierKo 
pa3pymaiOTca. 

MHorne bhabi napa3HTOB He ocTaHaBjiHBaiOT npon;eccoB 3M6pnoreHe3a 
b aHii;e xo3anHa. Ohh, oAHaKo, pa3MHO>KaiOTca b $opMHpyiOH],Hxca jmaHHKax 
h cpa3y >Ke nocjie hx BHJiynjieHHa BLi3HBaiOT hx rn6ejiB. TaKOBBi Naupliicola 
truncans Mich, h em,e 5 bhaob 3Toro po^a. K 3thm Bi^aM To>Ke npnMeHHMLi 
BHCKa3aHHLie BLinie coo6paa^eHna. 

Cjie^yioH^HM 9TanoM b HanpaBjieHHH OBjia^eBaHHa xo3aHHOM h CTaHOBjieHna 
cncTeM «napa3HT—xo3anH» aBjiaeTca 3a^ep>KKa pa3MHO>KeHHH napa3HTOB 
b aHii;e xo3aHHa h pa3BHBaioii],eMCH 3M6pnoHe, a 3aTeM hx SbiCTpoe pa3MHO>Ke- 
HHe b nepBOH jinaHHoaHOH $a3e, b opTOHayiumyce xo3HHHa, Ha KOTopon ee pa3- 
BHTHe H OCTaHaBJIHBaeTCa, HeCMOTpa Ha H3BeCTHyiO >KH3HeHHyiO aKTHBHOCTb. 
FnSejiB jihhhhok Ha6juo ) n;aeTca no HCTeaeHHH HecKOJiBKHx AneS, aacTo 3Haan- 
TejiBHO no3AHee, aeM He3apa>KeHHBie jinaHHKH nepexoAHT b cjieAyiomHe (jm3Bi 
pa3BHTHa. Tan npoTenaeT napa3HTnaecKoe 3BeHO ipiKJia pa3BHTna Dinema 
rotundum Mich, y MHornx bhaob rn6eJiB xo3anHa Ha6jnoAaeTca tojibko b (f>a3e 
MeTaHaynjinyca 1 hjih 2. Tan oSctoht aojio y Parastasiella naupliorum Mich., 
Anisonema naupliorum Mich., y Dinema italicum Mich, h 9 bhaob 3Toro me 
poAa, y Mononema perpendiculare Mich., y Paradinemula moraviensis Mich., 
Naupliicola fennicus Mich., h y 14 Apyrnx bhaob 3Toro me poAa. TaKHM o6pa- 
3om, 3to aBjieHHe BecBMa pacnpocTpaHeHO y npeACTaBHTejieii pa3JinaHBix 
poAOB h ceMencTB Euglenoidina parasitica. Y MHoroancjieHHBix bhaob napa3H- 
TnpoBaHHe 3aTarHBaeTca ao $a3Bi MeTaHaynjinyca 3—5. 9to — Dinema trakay- 
ense Mich, h 2 APyme BHAa 3Toro me poAa, Naupliicola fusiformis Mich. 
h 9 bhaob 3Toro me poAa, Embryocola ocelli Mich, h E. sulcatus Mich. 
(Michajlow, 1969a). 

rnSejiB KonenoAHTOB xo3aeB BBi3BiBaiOT cjieAyiomHe bhabi Euglenoidina: 
Dinema semiparasiticum Mich., Paradinemula ocelli Mich.., Naupliicola cope- 
poditis Mich, h Apyrne 5 bhaob btoto poAa, a TaK>ne Embryocola ovatus Mich. 
CymecTBOBamie Taanx bhaob, KOTopBie oSbihho npHBOAaT k rnSejin KonenoAH- 
tob, ho b HeKOTopBix cjiyaaax ry6aT y me nojiOB03pejiBie oco6h xo3HHHa, 
yKa3BiBaeT, bo3mo>kho, Ha onpeAejieHHyio 3bojhoh;hio napa3HTH3Ma b 3tom 
HanpaBjieHHH 3to aBjieHHe HaSjiiOAaeTCH y Dinema unispicatum Mich, h 
Naupliicola danubii Mich. IIocKOJiBKy b 3thx cjiyaaax xo3aeBaMH cjiy>naT 
onaTB oahh h Te >ne bhabi Copepoda , npnaHHOH H3MeHaHBOCTH b npeAeaax 
CHCTeMBI HBJiaeTCH, BepoaTHO, H3MeHaHBOCTB nonyjIHipiH napa3HTOB. 

HHaae oSctoht AeJio, ecjin pa3BHTne npoTenaeT HeoAHHaKOBO b pa3JinaHBix 
xo3aeBax. TorAa mbi HMeeM aojio c HBjiemieM, Ha3BaHHBiM hbmh OHToreHeTH- 
aecKOH cneAH(|)HHHOCTBio chctcm «napa3HT —xo3hhh». Tanaa cneipn^HaHOCTB 
Ha6jiiOAaeTca y Dinema metabolicum Mich., rAe napa3HTHpoBaHHe 3anaHaH- 
BaeTca b KonenoAHTax Mesocyclops leuckarti (Glaus), ho 3aTarHBaeTca ao nojio- 
B03peji0H $a3Bi, ecjin X03HHH0M aBjiaeTca Eucyclops serrulatus Fischer. 
Em;e apae 3Ta cneu;H(j)HaHOCTi> BLipaacaeTca b cayaae Naupliicola lituanicus 
Mich., KOTopBiH noKHAaeT 3 — 5 MeTaHaynjinycBi Cyclops vicinus Ulj., ho napa- 
3HTHpyeT ao noJiOB03pejioH $a3Bi b Acanthocyclops vernalis (Fischer). 

Euglenoidina napa3HTHpyiOT b nojioB03pejiBix Copepoda , npHBOAa hx k th- 
6ejin yme nocjie hx pa3MHO>neHHa. 9to — Dinema cyclopis Mich., Naupliicola 
cyclopis Mich., N. cystifactum Mich.; Bepoarao, Tanon ran napa3HTHpoBaHHa 
mo>kho caHTaTB HanSojiee coBepmeHHBiM. CynpiocTB ero coctoht He tojibko 
b tom, hto co3AaeTca H3BecTHoe paBHOBecne Me>KAy hhcjichhoctbio nonyjiHijHH 
napa3HTOB h xo3aeB, He jinmeHHBix bo3mo>khocth pa3MHO>KaTBca. BepoaTHO, 
3AecB BBiaBjiaioTca MexaHH3MBi ecTecTBeHHoro oT6opa, KOTopBie bo Bcex Apyrnx 
cjiyaaax AcncrayiOT otacjibho Ha napa3HTOB h Ha hx xo3aeB, a b 3tom cjiyaae 
AencTByiOT Tan>Ke Ha chctcmbi «napa3HT—xo3HHH» nan Ha Henoe Snojiorn- 
aecKoe ijejioe, noAJie>KaiH,ee cnen;H(|)HaecKOH 3bojhoh;hh. Bo3mo>kho, hto ecTecT- 
BeHHBIH OT6op AOHCTByeT-Ha CHCTeMBI «napa3HT — X03HHH», KOTOpBie HBJIHIOTCa 
cocTaBHOH aacTBio o6in,eH nonyjian;HH xo3HHHa h npHBOAHT k HenoTopon CTa6n- 
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jiH3au;HH h H3BecTH0My paBHOBecnio b npe^ejiax 3 thx cncTeM. Mo>kho r yMaTL, 
UTO B03M0/KH0 paCCMaTpHBaTL 3TH HBJieHHH B KaTerOpHHX CHHeKOJIOrHH H 

,n;a>Ke nccjie^oBaTL nx 3KcnepHMeHTajiLHo. 


JlHTepaTypa 

MnxaHjioB B. K. 1969. 0 cneipn^mmocTH jKryTHKOHOCijeB Euglenoidina napa3HTOB 
Copepoda k hx xo3neBaM — napa3HTaM. IIapa3HTOJi. c6., 24 : 178. 

Micha jlow W. 1967. Morphological Adaptations of Euglenoidina — Parasites of 
Copepoda — to Exploitation and Abandonment of the Hosts. Bull. Acad. Polon. 
Sci., ser. sci. biol., 16 : 649. 

Michajlow W. 1968. Euglenoidina (Flagellata) — parasites of Cyclopidae (Cope¬ 
poda). Acta Protozoologica, 5 : 181. 

Michajlow W. 1968a. Biological Homologies in Euglenoidina, Parasites of Cope- 
pods, Bull. Acad. Polon. Sci., ser. sci. biol., 16 : 245. 

Michajlow W. 1970. Dinema mazuriense sp. n. (Euglenoidina) — Parasite of Cope¬ 
poda from Mazurian Lakes (Poland). Bull. Acad. Polon. Sci., ser. sci. biol., 
18 : 289. 

Michajlow W. 1970a. Dinema semiparasiticum sp. n. (Euglenoidina) Parasite of 
Copepoda from Water Bodies of the Environs of Vilnius (Lithuanian SSR). Bull. 
Acad. Polon. Sci., ser. sci. biol., 18 : 229. 

Michajlow W. 1970b. Naupliicola lituanicus sp. n. (Euglenoidina, Embryocoli- 
dae) — a parasite of Copepoda in Some Water Bodies of the Lithuanian SSR, 
Bull. Acad. Polon. Sci., ser. sci. biol., 18 : 37. 

Michajlow W. 1969a. Embryocola sulcatus sp. n. (Euglenoidina) — Parasite of 
Some Copepoda from the Strengel Lake (Poland). Bull. Acad. Polon. Sci., ser. 
sci. biol., 17 : 413. 


FORMATION AND EVOLUTION OF PARASITISM 
AMONG EUGLENOIDINA (FLAGELLATA), PARASITES OF COPEPODA 

W. K. Michajlov 
SUMMARY 

The paper concerns stages of adaptation to parasitism in Euglenoidina , parasites of 
Copepoda. Parasites penetrating the host’s egg at the initial phase of the parasitic link 
of the cycle are mainly considered. Phenomena of temporarily obligate parasitism as an 
intermediate link to stable obligate parasitism are also noted. Ontogenetic specificity 
of parasites is discussed. The presence of parasites that does not cause the death of hosts’ 
larvae and proceeds after their reproduction is regarded as a completion of a certain stage 
in the evolution from zoophagy to parasitism. 



